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[W^J^Sl ff^]^! $7t{±2 tCiJV^-C. 
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(c) mM^mimmm(7)±:fjiz^ xh-;//N'^^fML> 

(e) HufE^^v^^o^Bti. ^im^bv'; ^^bv';^^)^. ^2 
mtiy 3 «b ^ ^ 1 mmm 

(f ) mifE^i*feitii<75±:^ti. m2m'mmi:mmL. mm2mmm^m^n 
:r.y^yvi-;h:itizx^^ mtim i^mm<Dmmmi,z, mu^mi^mi<znLx 

(g) Mtim 1 3 > h ^-^7.^ t Lxmum 1 'i^mm<r>m.iti^') 

(k) #rfe>^ h u/zN-^^i^^tfcm. ^4#«^*ffML. m^4#ms*/N' 
pfffi (g) fi^ mmm2mmm'kf^mLfz^k. 'j^^^^< ti^mtimimm^Dm 
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[li*:^ 7 ] 5 i;i3V>-C. 

(g) (i. frf2ll2i^^«.^ff^^L/cf^. ^®lcmW^i&|5*jJim^ffML 

mMimm^m^±mii. cvD-m^zx'oif^m.^fi^. ^##:^s<^^ii:^-/io 

[0 0 0 1] 
[0 0 0 21 

[W«s#fl 

hti:^. HUiea^l: V ^ >m limW^S^ h ^ ^ 7';^ ^^MONOS (Metal Oxide Nit 
ride Oxide Semiconductor) M ^ L < fiSONOS (Si 1 icon Oxide Nitride Ox 
ide Silicon) mtm£^^ ^ 4 y°-^^$)^o 
[0 0 0 3] 

M0N0SM<^^}fl&14^*#fB'lt^Si: L-C. Hi 7 iZTj^-rr^U :^^mhfiX 
[0 0 0 4] 

^<7>MONosM<^^ ^ 'J ■t;n 0 0 (i. 1 o±izy~ h^mm 1 2 * 
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3 0 t^^^m^firy^^^o rr> b n-;l/'>'- h 2 0 OjggR ^: 1 0 <!:<7) 

Faitcti. mBm 2 2 L. =1 > h h 2 0 <Dmmt 7 - w- v 1 

Y 3 0<Dmmt'^- YY- Y 1 4 t<7)^tC(i-if^ Kr^^^ 2 4 7{»^^fti-^o L 
P^D-^d ^^'J -t;K7), ^tfpJi"^ 3 > h n-;i/^'- h 2 0 t n > h n-;i/^~ 
- h 3 0 <5:<^^(7)##>^^1 0 V-;^^it^7^j{± KW-f >flit^«^-r 

16, 18 $ tLT i/^ ^ o 

[0 0 0 5] 

J> <!:0(^p< 'j -t^H 0 G ti. 7 - K'^^'- h 1 4 <7)fliJMK 2 
MONO SM^^'l^^^^-r-So ^/i, «ltL^<7)2 o<7)M0N0 SM^^';^ 

•If * f fi'lt-f ^ - ^ ^ ^ o 

[0 0 0 6] 

Y. Hayashi, et al , 2000 Symposium on VLSI Technology 
Digest of Technical Papers p. 122 — p. 123 
[0 0 0 7] 

[0 0 0 8] 
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M'fb V >; 3 J: 2 m<t: V V =r ^ ^ ^ 1 ^It^ L ^-^wS 

[0 0 0 9] 

-i) ^ h 7!>5'T ^ h o 
[0 0 1 01 

[0 0 1 1 1 

czt:d^x^. mi^mmizmm^tifzm^^^m2:nyhu-)i^y-vizWLiii^ 

fl^Zt^PiCZt :/)^X i 
[0012] 



aiSE# 2003-3062272 



2002-315761 



^-v: 6/ 



[0 0 131 

(b) mt^v- hmm(D±iji<z, mimmm^mmL. 

(c) B?fB0i*«^<3o±:^tc, ;^ h y/N-^^ff^^t. 

(e) H«ffi^^';f5ito^Mtc. 0im<bv';3>i^, Mfbvun^^, ^2 
mwy v n ^ ^ ^ 1 mm ^f^^ l. 

(f) Hfife0i^#t®<7)±:^ic. ^2^m^=^ff^^L. mw>2mmm'^^-n'^ 

(g) HtrfB^ 1 h n-;i/^- h ^-^7.^ t LXmU^ 1 ^^;iiloM<b'> U 

(h) Hufe^^';fiito^®ti^3#m)i^fML. m^3*«^^m;^14^ 

( i ) V - ;^ ^it S /i ti K 1/ -Y > flit ^ -2) y^-m^m ^ Hif fE#*#® t^ff^^ t 

(k) HufS^ h >y^^°ii^l^*Lfc|^. ^4#«®^ffML. M^4S«il^^^° 
[0 0 14] 
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^ 4^^#:^S iliiii- ^ ^ ^ „ 

[0 0 15] 
[0 0 161 

^%H^<^#«^^e<o$!iji:^-^tci3v^-C. MfB (g) (i> mrfB^2 7^$tii^ff^ 
fife L/C f^. iJ'^^<i:^). mrfe^l^^^OS2^'f[:v';::i>mi5J:0^^a'fl:v';:3 

^<Dmm.i<^ J: tt(s\ ^ 1 mmm(ommKm^^mw±m^jfmir^ z t i)^x # ^ 

[0 0 17] 

[s 1 (Dmm(DMm] 
^i»#^M^±^ rM^mmmm^^-r;b^^')mmi o o o ^#tfo 

[0 0 18] 

^ ^ v mit 1000 MONos M^fsnttfS'it^ffi (j':iiT^ -t 

;vj <!:v>^) 1 0 0:^»^^85:<7)^Ti3J:z>^Jtc-7 h 'J ^>?.)bctcBE^iJ$tLrv^.i>o 
Uflitl 0 0 Omi. ^lorn-y^B 1 -etttcl^ ^) -g-^ jt6<7)rn ^ B 0 
, B 2 g|5t7!)i^^$tLTV^^o ro -y^^BO, B 2 y ^ B 1 ^^SIe^ 

■li-fc«fifet^ao 
[0 0 19] 

izmz^^^m^<o^-h'U5 0 (WL) Y:^|6] (^iJ:^|6j) i,z]^i/^mm.<D\fy 
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8/ 



1 8 tCioT^EK^tL-CV^^&o 

[0 0 2 0] 

n> h D-;i/^- h 2 0, 3 0 ^m^i-^#«®4 0{i, 1 6, 1 

8 ^Htf J: ^ tcf^^^tLTv^^o ■t^Jb*)^ rr> hn-;i/y- h 2 0, 3 0 (±. 
'e-n-r^xY^^fpJCj^O^'-CiSf)^ iaon> hn-;i/>>^- h 2 0, 3 0 <7)— :^<7))^ 

Yu~)VY- V2Q, 3 0<7)^tfe:^<7)^g|5{ii: ^tl 1 o<7)^iirr > ^ ^ hg|52 0 0 
[0 0 2 1] 

2 0, 3 0 ^. 16, 18 fc=^#tfo hn-;i/>>^- h 2 0, 3 0 fi 
> 7- Kr- h 1 40MffiiJt;fM^nTv>.i,o ^^tf^ 1 6, 18(i. =/ > h n 

-;K^'-h 2 0, 3 0<7)^liiJt;fM^tLTv^;g>o -etr. >f^^ti^ 1 6, i8{i 
. -e-n-etL^i}'^^ p<^';-b;n 0 0 tcioT^^^tL^&o 

[0 0 2 2] 

Orr>^i> hffl^MM4 0 0(i. 1 6 tc^L^ n > \ u-)VY- \ (D 

^m-=iy^^ 0 0 <h(±^*tfiJtc?^^$tL^o 

[0 0 2 3] 

i<7)rr>^^ hffl^Mt?^4 0 0±tl(i. =i > ^ ^ Y 3 5 0 -^m^^tiX^^^^ 
o 1 6 tict o $tt/ilf-7h^60(i. C(7)3>^i5'h350tcj: 

[0 0 2 4] 

Y:^l^tci:v^tz^t)>g-^ 2o<7);T^^tf^ 1 8T*aboT> «y ^ B 1 
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izm^^tifzyfmm 1 8 rn y B 0 izf^m^ ^fz^m^m i sta, 
m^m 1 6 1 8 tx'^mzm^j: ^m^zf^m^n^ ^Aseg<!:^^o 

10 0 2 5] 

o 1112 ti. EI 1 <7)A-A|ii3?&o^c»f®ll|-e^^o msti. m2 (DBUiiJuizL 
[0 0 2 61 

^^Vfl^l 0 0 Otli3V>T. ^•=e';-t;H O OJi. 7- Kr- h 1 4 .h> /f^ 
^t^^ie, 18t. n> hn-;w>>^- h 2 0. 3 0 i:^#tfo 7-K<r-hl 

4(i. o(D±-^izr- vmm 1 2 ^^trff^^^n-cv^^o >fm 

t»Sl 6, 1 8{±> 4^#^*^1 Ol^Itcf^^^tLTv^^o V-;^ 
[0 0 2 71 

> h n-;l/^'- h 2 0, 3 0 ti. 7- K'^'- h 1 4 <7)M1lllt3?&or-?-tL-rtL 
ffM^nrv^^o 3 >- h n-;l/^- h 2 0 {i> Sv^ti^-t^m n :^ h n 
-h20at. ^23 > Vu~-)Vy- h 2 0 h t:^^h^j: mi^> Yu~)VY 
-h2 0a{i. ^^i^mWLl 0<^ALli\.zm\mm2 2^^LXl[m^ii. ii-^ 
, 7- K>5^- h 1 4<7)— :^<7)flJMt3ML-C-9--f m^^2 6 ^^^L-Cf^^^tLT 
v^^o ^2 3> hn-;l^'$r'- h 2 0 b(±. 1 0 <7)±:^tz^ 2 2 

4 ?ri^^LTff^^$tlTv^^o I^^itc, > h n-;i/^'- h 3 0 (i. H 1 rj > h n 
-^l'^- h 3 0 a %2^y \^u-)\^Y~ h 3 0 b <h ji)- <b ^ o 
[0 0 2 81 

m 1 2 2 (±. ON OI^T-^^o ^ 1 mm 2 2 (i> h A 
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miti^ 'J aym (^1 mti^ •>> =^ ym) 2 2 a > u ^ >^ 2 2 b . h ^ 

^fbv r? >^ (^2 miti^ «; 2 2c oa^HT^^o 

[0 0 2 9] 

m2mmm2 4{i. ^'fbv'J r/>^2 4 a56-i^j^<2>o m'fbv'J 3>m2 4 a {± 
. Sl^^tl2 2(7)^l^>f(:v'; 3>^2 2 a i:|sIDXfIT*ffM$^x. Ctitfi 

[0 0 3 0] 

(potential barrier) ^?^^1-^o M^fbv 'J :3 2 2 b (i^ ^-V'jT (fzt 
[0 0 3 1] 

-^--f K^^^2 6{i. 0N0M-e*;2)o Vmmm2 6{i. n 

1 mit'y >; n >g 2 6 a . M<t V 'J 3 >^ 2 6 b . 02 mt'y U >il 2 6 c <7) 

2 0, 3 0 t^^fi^'finM.m\:.6^n.^'^ho tfz. Ymmm2 6ic:fcv>-c 

. {}^^j:<tii^\ mit^y n >^ 2 6 a 0_h^{i. 7 - K^- h 1 4 t n > h n 

Y 2 0 , Z 0 t(D^y 3- Y^m<^fzi>b\z, uy Y u~-)VY~ Y 2 0 , 3 
OOJi^tclt-^, ^#^»^1 0 ic^^ LT_h:^lcfiMLTu^>i>o 
[0 0 3 2] 

■9--r K^#^ 2 6^01 mmm 22t\.t^ m-(Dm.miMx-M^^fi. ttt^e 

[0 0 3 3] 

n> h n-^l-r- h 2 0> 3 0 -^O^S^-^-^ K -^z :t - 1 5 2 
[0 0 3 4] 
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mi 0^^<DX^l>zfi.f&i-^ZtX\ r? > h n-;l/y-- h 2 0, 3 0 i:. 7-K 
y- Y 1 4 is J: 0*7- ms 0 <?)m^6U^^* J: I9 ii^tc^f 9 - <b7&^^-e# 
[0 0 3 5] 

7- Kr- h 1 4<7)±tC{±, 1112 tC^i-J; 9 t::. 7 - m 5 0 ti^o 
[0 0 3 6] 

<Dmmm<D±izfm^tifzmi hn-;i/r- h20a. 30a^:. ^2^^ 
h n-;i/r- h 2 0 3 0 h tjff^h^j: ^(Dtzt>^ n :^ h n-;^>^- h 2 0 
. 3 0(7)T^<7)^«^M<7)mfi:^^^i:^P^tC^^ft!jL. m#5«{i7- Ky- M 4 
^:rT> hn-;l'r- h 2 0. 3 0 <7):^|^, 111 n > h n h 2 0 a > 3 0 
atm2^yh U-JW- h 2 0 b, 3 0b t<D^!^. ^^tJ^^<7)^*R(7)Hlf 
mX^-^^^-t^Ztt^j:^o Z(DZti±. -t;H 0 0^<7)f-*-^<7)» 

[0 0 3 71 

flit 1 6 >6-ib#ltLT§;t:m^(i^ 7-K^~-hl4i;. n > h n - b 3 

0 tOlt^-e^^wi/^-^-^x.'btL, mi=J> hu-)vr- h 3 0 a ^2 3 
> h n-;l/>>-'- h 3 0 b t<7)JK#^itT||0^'i:^;u4^'-=S:#x.'btiT'-}^ >y h J^l^ 
^ h n > t ^ 0 . ^^SBiS^O^ 1 2 2 ti-^A • b ^ > tt^ i 1 1 ^ 

[0 0 3 8] 

h 3 0 a fl2 3> Yn-)uy- h3 0 b(DmWU^^'t^K'^^-r:bZtlzrj: 
-2)0 LtJ-L. ^2 =iy hu-)l^y- h 3 0 h(DT:fo^Zii^ mm:^^h^^:hm2m^ 
m2 A:h^^hfzib. mM^t^y Vu-)vy'- Y 3 O^m^XLt^o LT 
Hi 3> Yu-)vy- Y 3 0 2im\zY^ -j-:r^fitzm.=f'i)m.^^t\zt£^^ 
[0 0 3 9] 



miE# 2003-3062272 



ir#M 2002-315761 



^-v: 12/ 



0. yf-m^mi 8<Dm%. i-^^^p n^^^gp^cot^ct^.^^Lrv^^o 

[0 0 4 0] 

> v^;l/a:.;twi^^'-75)M^$ < ^^'i) (HI 1 8 tl^v^T. n MfIM<7)mi^c7).i^°7" > v 
SB<^)|f<;z^{±^nm^ #S H/h ^ p MffllimT-=^ ^ ^ m^ti n Mmm^ 
. pMllit-e^^^Mt;^ 1 8<7)$^^i5j^tz(iiE?U^f&^-r<?>:i <htC7^^o 1-=^ 

^ ^ ^-mmm (Dmu^m ti - n c ^ iti*-r ^ o 

[0 0 4 1] 

Tv^^^2 3> hn-;l/r- h 3 0 b 0 llfel^® 2 2 <7)±:^lcffM^tLrv^ 

v>o t^^oT. ^Mt?^l 8<7)^f|5i5^T|&^L7^s:iE?L{i. m2mmm2 4 O^it 
[0 0 4 2] 

(i. m2mmm2 4(om^tmim.mm2 2<Dmmt(r>^^ux±^i'j::t.^)v^ 

[0 0 4 3] 
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[0 0 4 41 

oi/^ri^H^-r^o ^KfMIUfi. Ill 1 OA-A#^tcf^o7t:g|i55-C*^lSi-^o HI 4 ~ 
m 1 4 lijoV^T. El 1 -H 3 -e^-rg|5:0'<!:||@6^tc|il-<^g|5:^lc{i|S)— olf^^ 

[0 0 4 5] 

(1) S-r\ 1 0 O^Mt^x M^V^T^ V l--- V 3 oT 
^T-^8lfIit3 0 0 ([1I1#HS) ^f^^-r^o ^v^-e\ K-^".!: LTP 

^t^S 4 0 0 (01 #BB) 1 0 rttCfM-r.?)o 

[0 0 4 6 1 

>k^^X\ 0 4 tc^-r<t ^ tc. *^#:»«1 OCO^Mtl. r-h^^ei:^^^^ 

mm 1 2 o^jf^-r^o ^^^x\ 7- Fr- h i 4tc=^^>>-'- h» (^i^m^ 

) 1 4 0 =^lfelt)S 1 2 0 ±t;itll1-^o h ill 4 0 (i K- -7° h 'j v 'j n > 

;5^^^^o -i:v^T\ i^(7)CMPX^itcj3tt>2)y^ h .y/N°ss 10 0 hm 1 4 

0±Hf^^-t-^o ;^ h yvN'^S 1 0 0(i. S^bv V ^^^^-^ >t^o 
[0 0 4 7] 

(2) >k^^X\ Vv^ h/l (EI^L'^vO ^ffMt-^o ^coPvT^h 

^^•^tL/i;^ h y^ms 1 0 0 t LT. 1 4 0 j:. ^ > iJ^'i"^ 

o 05lC^-rJ:dtc, r- 1 4 0;65/N*^-->i^$tLy- (7-K>^- 
14 0a t^j:ho 
[0 0 4 8] 

ioT. ^^')W^l 0 0 0|^<7)^'- h®140ai3j:O'';^h •;//n°^S 1 0 0<^ 
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mmmzii. mn^i e 0, i s o^-'^tfb^K^o ^p^bi e o, isoti. m 

o-r :t^-aAtcJ:oT^Mt?^ 1 6, 1 8-^mJ^SL^fi^mmzmmJBLXy^^:h 
o -eLT. mc7)XfIT\ r?3P^l 6 0, 1 8 0<7)ffiiJ®iC?eo-C-9-^ Ki^ltS<h3 

[0 0 4 9] 

(3) ^^v^-e. ^y'-y^^rffli/^T^^^^^^l 0<7)^M?:^^-t-'?>o ^tLtcJ: 

i9 ^ L-rv^/-^it/i 1 2 0 y- vmm 1 2 /^^^^#-r^ ^ <h i: 

^m.-t^o ^im^fbv'; n>m2 2 O at*. #^^#:*«1 0 tY- hii 1 4 0 a 
t(Dm^m\>zf^Wu^fi^o ^ib\ mim'ffc'>'; =?>I12 2 0 a<0?^^tcCVD-S 

[0 0 5 0] 

^tc, Sl^^bvU 3>|12 2 0 a lC^LT--;l/M*i&i-o :icOT--)V 
^m^t. NH3#7.^'g-tf#H^-etf =fc>bti,^o iOflti^ziLStcj: f). ^ 1 ^'fbv 
rr>M2 2 0 a itcM'fbv rr 2 2 0 b ^i^-tcJi« LB < 'So -eo^ 

. mvy')^ym2 2 o b^. cv'Dmz^':>xm^'f^^ti}^x-^^o 

[0 0 5 1 ] 

>k\>z. ^2mit'y'}^ym2 2 0 cit^ fztx.\f. c V Dvi^iS?am'f[:-/£ (H 

TO '.High Temperature Oxidation) $ it 

ho %2mt'y')^>m.2 20c {i> ISSG(IN-situ Steam G 
e n e r a t ion) ^M^m^^xm^-^ h ^ ti>X^ ho I S S GMtciio 

xjim^fy^fzm^rm.^^x^ho i s s GM3atcj:oT^mL7t:i#^. mi$i-^o 

[0 0 5 2] 

^i3. ±feX^IlcioV>T. M-fbv'; 3>M2 2 0 b t^2m<bv'; >lli2 2 
[0 0 5 3] 
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:$^mm(DmmiiZiS\^^Xit. ONOM2 2 0{i. m<7)^>*^-->i^m:o-C. ^ 

ii^it^2 2, ii2i^^ii2 4. ^xv"^^ vmmm2 e t^j:^ (112. 3#bb 

) o 

[0 0 5 4] 

(4) EI8tc^i-J:9t;. K-yh'i^''; (m2^m®) 2 3 0 *. 
m2m.it'y')^ym2 2 0 c±tCff^^i-^o K-T'h'-JJ'J v'J 3>e2 3 0 (i. 
f^t;i-7^>^'*^tLT. H 1 a> h n-;wy- h 2 0 a, 3 0 a =*«^-t-^#ll 
^4 0 (m 1#BS) t^>2,o 

[0 0 5 5] 

(5) -^v^T-. 0 9 tc^-fj; ^ IC. K-T'h:^*'; v'J 3>^2 3 0 ^^Mfi^ltC 

:iix\zxr,. ^^Vflitl 0 0 0<7)r^pgpi 6 0, 18 
0 (me #DB ) (7)1|IJM t:: o -C. -It -r K -^7 - ;i/4^<7)Sm^ 2 3 2 ^ -2) 

o -^t-r Y ^ it - )v^(Dmn.m 2 3 2 (±. mox^i-ej^-;'^>i>'*^tL^i n> hn 

^ 2 0 a. 3 0a ^^^So 
[0 0 5 6] 

(6) ov^T% nil 0 tl:^-tct 9 tc. Ht-r K'>5j--;i/t^cSm^2 3 2 *-7Xi^ 
tLT. 0N0M2 2 0<7)-Si5*^*i-^o *#6<JH(i. S 2 ^'fkv 'J 3 >M 2 
2 0 c Mfbv'; 3>-M2 2 0 b<7)|^**tT^9o LTti. y 

o ZiiizX^, mi=i> hn-;wr- h 2 0 a. 30 a <7)T:^tcONOM5$-^^ 

-i)^ 1 mmm 2 2 im.^-f^ ^ ^ t 

[0 0 5 7] 

(7) ov^-e. K-7°h^-^°'; =f "k^mmzMJ^ir^o ^ 

J: «9> HI 1 ic^f <t ^ -^--r K':7*-;l/:|^<7)#«S2 3 2<^)^^$^*®< < L 
. ^ 1 3> h n-;i/^'- h 2 0 a. 3 0 a ^ffM-f ^ t^tl. ^mfbv'jn^ 
^2 4 a>^-'b>&^^2^^® 2 4co«JiM<7)±tl. 02 3> h n-;uy-- h 2 0 

[0 0 5 8] 
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Z(DJ:di^. ^1 3> h n-;i/r- h 2 0 a. 3 0 a ^> ^2r3>hn-;i/r 
-h2 0b> 3 0bi:{i. mCXmx-f^]fl^fiX\^^:hfzif>. ^^^m^^^t:^^ 

=/:^^2 4 a^^^'l^^^^^x-So 
[0 0 5 9] 

(8) ^tc. ^^'Hiit 1 0 0 0 tc43v^T. miti^') ^^jyttzumimiti^') 

■^i^jLy^y-iTir^ztizx i), mi 2 H^i-i 9 =r > V 2 0 

, 3 O^Sd J:^tCHj-^ K'^^-.'l'^lt/S 1 5 2«^^$tL;So ^^ti, -lO^ 

mam^^ix. ^^mi^mui o^mm-r^o 

[0 0 6 0] 

1 0 rttc. :^m^m 16, 18 ^ffM-r^o 

[0 0 6 1] 

';3>^7t{iM<bm'fbv';ri>'^i:'<7)^3^^;i2 1 o^^mmK^m-r^o m 
smmm 2 7 o (i. ;^ h y/^°gs 1 0 0 ct ^ i^z^m^ti^o 

[0 0 6 2] 

(9) m 1 3 i 9 ^3^^^2 7 0 ^CMP;felcj: 19. ;^ h 

S 1 0 055^mmi-;2>i-eWSL> 03^^g2 7 0 =^¥±i<b-r'2)o ^(DMmiZ^i 
oT, M|p]-r^3> h n-;wr- h 2 0, 3 0<7)rBltcaA63i<^^^lig 7 0 

[0 0 6 3] 
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